A liquid absorption method with potassium permanganate (IMP method) is generally used for determining inorganic mercury in a working environment.
Previously the authors reported the usefulness of a solid absorption method with activated carbon with dithzone added. Improving this method, we tried to develop a passive sampler for mesuring exposure of individual to inorganic mercury. By modifying a passive tube for the vapor of organic solvents marketed by Shibata Kagaku Kikai Kougyo Inc., we succeeded in inventing a passive sampler for inorganic mercury. The data obtained with the passive samplers were compared with those obtained by an active sampling method (AS method). The results revealed that the data of this method were compatible with the sampling rate calculated from the diffusion coefficient values reported in the literature. The measurement of individual personal exposure to inorganic mercury has therefore been possible at a relatively low cost and with only a light physical burden on the examinee.
Experimental Procedure
A tube filled with activated carbon adsorbed by dithizone (5%w/w) (front section: 200mg, backup section : 100 mg) manufactured by Komyo Rikagaku Kogyo Inc. was used for absorption of mercury in the AS method (Fig. 1) . For sampling, a low flow rate pump P-200 of Dupont Inc. was used with a flow rate of 100ml/min and a duration of 60 to 200 min.
As a passive tube for absorption of mercury, we modified a passive tube manufactured by Shibata Kagaku Kogyo Inc. for the vapor of organic solvents. Activated charcoal for the organic solvents was removed from the tube and then 200 mg of charcoal adsorbed by dithizone was put into the tube instead (Fig. 2) . Immediately after filling, the tube were stored in a plastic tube with a plastic (polypropylene) cap whose volume is 5 ml (Shibata Kagaku Kikai Kogyo Inc. product).
Initially a sample holder for organic solvents vapor was used but beacuse the passive tube was exposed to the air in this sample holder, the passive tube could to touched by the worker's hands or clothes while he was working. Moreover, when the worker fixed or removed the passive tube in workplace, the tube was contaminated by mercury which stuck to the his or clothes. This problems was solved by putting the passive tube into a commercially available hair collar which was 11 mm in diameter and 58 mm long (Fig. 2) . Immediately after sampling inorganic mercury, the passive tube was removed from the collar and put back in the plastic tube which was covered with the lid, and stored. The study was performed in a factory which manufactured fluorescent lamps. By simultaneous using the AS method and passive sampling method (PS method). We measured personal exposure to mercury of the workers who worked in various processes such as disassembling, cleaning and assembling of mercury droppers ; producing mercury capsules, exhausting fluorescent lamps, sealing mercury drops and treating waste fluoresent lamps.
In order to remove absorbed mercury, the activated carbon which absorbed mercury was transferred into a 10ml tube and, after 8ml of 30% nitric acid solution was added, was left overnight. A quantative analysis procedure was then followed : 4ml of sample solution and 4ml of sulfuric acid (10%) were put into a midget impinger and then a drop of 20% hydroxylamine hydrochloride was added for decolorization. Immediately after 2 ml of 10% stannous chloride was added, the midget impinger head was connected to a Shimazu UV-201 apparatus equipped with a Hg lamp and 10 cm quartz cell for flameless atomic absorption, while the specimen was being bubbled. The mercury concentration was determined by reading the peak height on the chart. The detection limit was 1 ng.
Experimental Results and Discussion
With the sampler holder and storage method before improvement, the result of the simultaneous measurement was : the coefficient of correlation of the collected amount r=0.88 and the regression line y=0.78x+51.9 (Fig. 3) . With the sampler holder and storage method after the improvement, the results were r = 0.99 and y = 0.72x -11.3. Thus the coefficient of correlation was improved and the y-axis intercept approached origin, which means the difference between the two methods decreased substantially (Fig. 4) .
After improving the method the case were divided into those in which exposure of individuals was measured (n = 4) and those in which of measuring was done at predetermined points (n=18).
Since the number of cases was small for the measurement of exposure of individuals, the results were not useful statistically, but no difference was found betweeen respective AS methods and PS methods in the test of significance, and the data treatment was done without classifying the method.
The PS method applies the principle that the velocity the vapor of a substance passing through a diffusion layer is proportional to the diffussion coefficient of the substance. The sampling rate (SR) for toluene to the case of DC of mercury. Response time (RT) as well as the influence of air flow was reported to affect the measured value ; the place of measurement in the working facility was not free of wind and the RT of this sampler was as small as about 0.6 sec. In this study the period for sampling was as long as 60 min or more, and fluctuation in the concentration was supposed to be small in the place of measurement. Due to these factors, the result must have been satisfactory. As shown above, the passive sampler in to this study does not require a sampling pump and can simply and accurately measure exposure to inorganic mercury vapor of individuals without the need for volume calibration. Many measurements, such as in a working condition survey can be obtained simultaneously at a relatively low cost. Field testing 1-passive sampling vs. active sampling.
n,.u_ active sampling.
